Cardiovascular regulation during insulin infusion into the carotid or vertebral artery in dogs.
To test the hypothesis that insulin increases heart rate and arterial pressure via direct effects on the central nervous system. Insulin was infused into the cerebral circulation of conscious dogs (n = 8) chronically instrumented for continuous infusions and measurement of arterial pressure, cardiac output, heart rate and other hemodynamic variables. In acute experiments, insulin was infused for 30 min into either a carotid or vertebral artery at several rates calculated to increase cerebral circulation insulin concentrations to levels in the physiological or pathophysiological range. It was infused with and without a simultaneous glucose infusion. During long-term experiments, insulin was infused into either a carotid or a vertebral artery for 4 days at 0.4 or 0.2 mU/kg per min, respectively. Insulin infusion alone into the cerebral circulation produced no changes in any measured cardiovascular variable. A simultaneous glucose infusion also produced no changes in cardiovascular dynamics, except at the highest rate of infusion into the carotid artery. The changes seen at the highest rate of infusion are unlikely to be insulin-induced, since similar changes occurred when either glucose or saline was infused in the absence of any insulin infusion. Long-term insulin infusion (4 days) into carotid or vertebral arteries also produced no changes in any measured cardiovascular or renal variable. These results provide no evidence that insulin, at physiological or pathophysiological concentrations, increases heart rate or arterial pressure by acting directly on the central nervous system, and suggest that sympathetic activation and tachycardia previously observed with systemic hyperinsulinemia may be secondary to peripheral actions of insulin.